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57) ABSTRACT 

A machine for producing headed blanks from wire 
stock in which continuous wire stock is fed through a 
reciprocating ram by means of reciprocating gripper 
jaws which are adjustable for position and feed length 
and which are cam urged into engagement with the 
wire at a specific instant in the machines cycle. The 
heading machine includes a die block containing a 
plurality of dies which can be rotatably indexed. The 
free end of the wire passes through a bush in a cut-off 
mechanism and into a die cavity disposed at a cut-off 
station, whereupon an open knife is urged against the 
wire to sever a blank which is left in the die cavity, the 
die block then being indexed to subsequent stations 
where a heading operation is done. Each cavity of the 
die block has an ejector and all the ejectors are cou 
pled for longitudinal adjustment so that individual ad 
justment is not required in use. 

4 Claims, 17 Drawing Figures   
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HEADING MACHINES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a heading machine for pro 

ducing headed blanks from wire stock. 
In a heading machine, a continuous long length of 

wire stock is fed to the machine and a short length is 
severed from the stock to form a blank which is acted 
upon by the machine to enlarge one end of the blank to 
form a head. 
The invention is concerned with the type of heading 

machine in which a reciprocating ram carries one or 
more punches co-operable with a die assembly having a 
number of dies. The basic operation in this type of ma 
chine is that a blank which has been severed from the 
wire stock is held in a die and a punch on the recipro 
cating ram acts on the projecting end of the blank to 
form a head. Reference to a “heading machine of the 
type specified' is hereinafter to be taken as meaning 
the type of machine set out in this paragraph. 
A heading machine of the type specified may be used 

for example for producing headed blanks intended to 
be made into screws and may have two or even more 
punches. The die assembly would comprise a number 
of dies mounted in the machine in such a way that the 
dies can be indexed round from one station to another 
so that a blank in one die would be acted upon by a first 
punch to produce a preliminary head and then the die 
would be indexed round to bring it into line with a sec 
ond punch which would operate upon the so formed 
preliminary head, and so on, until the final desired form 
of head has been produced. 

2. Description of the Prior Art 
A conventional heading machine of the type speci 

fied has hitherto had a number of disadvantages, which 
stem from various aspects of the operation of the ma 
chine and, so that the present invention can more 
readily be understood, a brief description of a conven 
tional heading machine will now be given. 
Wire stock is fed longitudinally alongside the ma 

chine in a direction parallel to the direction of recipro 
cation of the ram. The stock moves forwardly under the 
action of feed rollers until its free end abuts a stop. A 
cutting tool in the form of an open knife is then used to 
sever a blank from the end of the stock, the spacing of 
the knife from the stop determining the length of the 
blank. Transfer mechanism associated with the cutting 
tool then moves the severed blank transversely to a po 
sition in which it is in line with a die in the die assembly 
and the oncoming punch pushes the wire out of the 
transfer mechanism and into the die. 
Where the cutting tool is an open knife, the transfer 

mechanism is usually a finger controlled by cam or 
spring means which grips the wire during transfer of the 
blank to to the die. The knife and finger are then rap 
idly retracted to avoid the oncoming punch. 
The headed blank is ejected from the die by ejector 
eaS 

The conventional heading machine described above 
has various disadvantages. 
The feed rollers used to feed the wire stock longitudi 

nally comprise a pair of grooved rolls which are spring 
urged into engagement with the wire and are rotated 
intermittently in one direction to advance the stock. 
The dimensions of the groove in each feed roll are 
slightly larger than the dimensions of the wire, in order 
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2 
to avoid pinching and hence deforming the wire during 
feeding. Taking into consideration the curvature of the 
feed rolls, it will be seen that there is virtually point 
contact between each roll and the wire and it is there 
fore necessary to regulate the spring loading of the rolls 
very carefully to avoid deforming the wire. However, if 
the spring loading is too light, the rolls may slip slightly 
and the amount of wire fed forwardly is then shorter 
than the desired length. This problem is usually tackled 
by "overfeeding.' The rotation of the rollers is ar 
ranged so as to be theoretically capable of feeding for 
ward rather more than the desired length of wire stock, 
assuming that the rolls do not slip, and the stock is fed 
up to a fixed stop so as to prevent any further wire 
being fed forwardly. This inevitably means that the rolls 
must slip on the wire and this can lead to marking of the 
wire and subsequent cracking of the headed blanks 
produced from the wire stock. 
Once the wire has been fed up to the stop, there are 

further disadvantages which stem from the fact that it is 
not in line with the die and that the wire must be cut 
and the blank transferred to the die. When an open 
knife is used to cut the blank, this can lead to the for 
mation of a poor quality blank owing to the wire being 
bent prior to being cut. The blank may also be scored 
by the knife either at the stage where the wire is being 
fed to the knife or at the stage where the cut-off blank 
is being fed into the die. The transfer mechanism and 
knife must be moved very quickly out of the way of the 
oncoming punch and this rapid movement leads to 
wear of the component parts of the system, high inertia 
forces and, unless very great care is taken, it is possible 
for the transfer finger in particular to foul the oncom 
ing punch. This problem becomes most acute when the 
blanks being operated on are of a relatively short length 
since the punch is very close to the die assembly when 
it first contacts the blank and this leaves very little time 
or space for the retraction of the transfer mechanism. 

In general, the conventional machine described 
above tends to be rather difficult to set up because a 
number of relatively tedious and time consuming ad 
justments have to be made to the setting and timing of 
the machine if the length of blank required is altered, 
for example. 

BRIEF SUMMARY OF THE INVENTION 

Bearing in mind the disadvantages mentioned above, 
the present invention has an object the provision of a 
simplified heading machine which is capable of produc 
ing good quality headed blanks and which minimizes or 
overcomes at least some of the above-mentioned disad 
vantages. 
According to the invention there is provided a head 

ing machine of the type specified wherein wire stock is 
fed intermittently and by controlled amounts linearly 
through the ram directly into a die at a cut-off station, 
and is thereacted upon by a cut-off mechanism to sever 
a blank therefrom and the die containing the blank is 
then indexed in a direction perpendicular to the wire 
stock to a punching station where it is acted upon by a 
punch carried by said ram. 
The wire stock may be fed by a feeding mechanism 

comprising opposed linear gripper means which can 
embrace and grip the wire over a substantial length 
thereof, said gripper means being mounted in the ma 
chine for rectilinear movement back and forth in the 
direction of movement of the ram, drive means being 
provided for driving the gripper means back and forth 
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and means also being provided for engaging and releas 
ing the gripper means at the beginning and end respec 
tively of a forward feed movement of the wire stock. 
The wire cut-off mechanism may comprise, in combi 

nation, a wire supporting bush through which the wire 5 
is fed and which is located adjacent the die at the cut 
off station, and an open knife located between the bush 
and the die and spaced from the face of the die, opera 
tion of the cut-off mechanism severing the wire to leave 
a blank in the die with a portion of the blank projecting 
from the face of the die. 
The machine may have an ejector mechanism associ 

ated with the die assembly, such that each die has a re 
spective ejector rod, each ejector rod being slidably 
mounted in a common mounting member and being 
spring urged rearwardly to bring a fixed projection on 
the rod into load transmitting relationship with the 
mounting member, the mounting member being capa 
ble of fore and aft rectilinear adjustment relative to the 
die block into which the ejector rods extend. 
The invention will now be described in more detail by 

way of example only with reference to the accompany 
ing drawings which show one heading machine em 
bodying the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is an isometric view of the complete machine 

with certain cover plates removed to expose parts of 
the mechanism, 
FIG. 2 is an isometric view similar to that of FIG. 1 

but with further parts broken away to show interior de 
tails of the mechanism, 
FIG. 3 is an isometric view of an enlarged scale of the 

feed mechanism for the machine, 
FIG. 4 is an isometric view, on a different scale, of an 

operating mechanism associated with the feed mecha 
nism, 
FIG. 5 is a plan view of part of the machine giving 

further details of the feed mechanism, 
FIG. 6 is a sectional view on the line 6-6 of FIG. 5, 
FIG. 7 is an enlarged sectional view on the line 7-7 

of FIG. 5 showing drive means for the feed mechanism, 
FIG. 8 is an enlarged isometric view of a cut-off 

mechanism, with certain parts broken away to show the 45 
operation of the machine, 
FIG. 9 is an isometric view on a different scale of an 

indexing means used for indexing the die block of the 
machine, 
FIG. 10 is a sectional view of the cut-off mechanism 50 

and its associated operating mechanism shown on a 
smaller scale, 
FIG. 11 is a longitudinal section on the line 11-11 of 

FIG. 10, 
FIG. 12 is a slightly enlarged front elevational view of 55 

the cut-off mechanism shown in FIGS. 8, 10 and 11 and 
illustrating the way in which it is mounted in the body 
of the machine, 
FIG. 13 is an enlarged sectional view of an adjust 

ment means associated with the cut-off mechanism, 
FIG. 14 is an enlarged sectional view of a further ad 

justment means associated with the cut-off mechanism, 
FIG. 15 is a front elevational view of the die assembly 

of the machine, 
FIG. 16 is a sectional view of the die assembly and as- 65 

sociated ejector mechanism taken on the line 16-16 
of FIG. 15 and showing the operating mechanism of the 
ejector system, 
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4 
FIG. 17 is an enlarged sectional view of the die block 

and part of the ejector mechanism. 
DETALED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

GENERAL LAYOUT OF THE MACHINE 

The heading machine according to the invention is 
shown in general layout in FIGS. 1 and 2 of the draw 
ings. 
The main frame of the machine comprises parallel 

side frame member 20 and 21, between which is 
mounted a ram 22 which can reciprocate parallel to the 
frame members 20 and 21. 
The drive to the machine is supplied by an electric 

motor 23 which drives a transverse crankshaft 24 via a 
belt 25. All the various operations carried out by the 
machine are provided with their drive either directly or 
indirectly from the crankshaft 24. 
Along each side of the machine there is a secondary 

shaft driven from the main crankshaft 24 via an inter 
mediate shaft 72. On the nearside of the machine as 
shown in FIGS. 1 and 2, there is the secondary shaft 26. 
A further secondary shaft 27 runs parallel to the sec 
ondary shaft 26 on the opposite side of the machine 
and can be seen in FIG. 4 of the drawings. 
The secondary shaft 26 operates a cut-off mechanism 

whilst the secondary shaft 27 operates a feed mecha 
nism. 
A cross-shaft 28 extends generally parallel to the 

main crankshaft 24 but towards the opposite end of the 
machine and this cross-shaft 28, which can be seen in 
FIG. 9, provides the motive power to index a die assem 
bly forming part of the machine. 

Finally, a vertical shaft 29, which can be seen in FIG. 
2 of the drawings, is driven from the cross-shaft 28 to 
operate an ejector mechanism. 
The heading machine basically comprises a feed 

mechanism generally indicated at 30 which feeds a 
length of wire stock through the ram 22 and into a die 
cavity, the end of the wire stock then being cut off by 
a cut-off mechanism generally indicated at 31. The die 
cavity is disposed in a die block which is then indexed 
so as to bring the die cavity containing the blank into 
line with a punch provided on the ram 22 which carries 
out a heading operation. 
When the desired head has been produced on the 

blank, an ejector mechanism generally indicated at 32 
ejects the headed blank from the die and the blank then 
passes out of the machine, leaving the die cavity empty 
to be indexed back to the cut-off station to receive the 
free end of the wire stock prior to formation of another 
blank. 

In common with many conventional machines, the 
die block includes a number of die cavities which are 
indexed between the various stations where operations 
are performed and adjacent die cavities contain blanks 
in different stages of manufacture. 

It will be appreciated that the machine framework 
has been broken away somewhat in FIGS. 1 and 2 of 
the drawings and in particular the main working parts 
of the machine will in general be enclosed by a cover 
plate, one small portion of which is shown at 33. 
The ram 22 is reciprocated on fixed guide rods 34. 

Suitable hydrostatic or hydrodynamic bearings may be 
provided for the ram and the various rotating shafts. 
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The feed mechanism 

if reference is made to FIGS. 3 to 7 of the drawings, 
these show the feed mechanism of the machine in more 
detail. 

Referring to FIG. 3, the ram is indicated at 22 and it 
will be seen that the feed mechanism generally indi 
cated at 30 is disposed within or behind the operative 
face of the ram. Wire stock in a continuous long length 
35 is shown passing through the feed mechanism 30 
and then through the ram 22 on its way to the region 
where the heading operation is performed. 
The feed mechanism 30 broadly consists of a pair of 

gripper jaws 36 and 37, each of which has an arcuate 
gripping face which contacts the cylindrical outer sur 
face of the wire 35 along a substantial length of the 
wire. The jaw 36 will be referred to as a “fixed' jaw 
whilst the jaw 37 will be referred to as a “movable 
jaw, but it will be appreciated that in face both jaws of 
the feed mechanism 30 do in fact move relative to the 
framework of the machine in order to feed the wire 
stock 35 through the machine. 
The feed mechanism is mounted on parts 38 which 

are secured to the underside of a plate 39 attached to a 
transverse beam 40 which is visible in FIG. 1 of the 
drawings and extends from side to side of the machine 
housing. 
As seen more clearly in FIG. 6, a part of each gripper 

36, 37 which actually engages the wire stock is in the 
form of a replaceable insert. Such inserts are small and 
can easily be replaced if the diameter of the wire stock 
needs to be varied. They can also be made of carbide or 
other suitable tough or hardwearing material if re 
quired for ensuring extra life. 
Referring to FIGS. 3 and 6, the fixed gripper 36 is 

mounted in a block 41 which is slidably engaged in a 
slideway 42 formed in a block 43 carried by a bracket 
44 on the plate 39. Suitable bearings such as needle rol 
ler bearings are provided in the slideway 42 for smooth 
sliding movement of the block 41. 
Referring to FIGS. 5 and 7 in particular, a toothed 

rack 45 carried by the ram 22 drives a pinion 46 which 
is mounted on the feed mechanisms crankshaft previ 
ously referred to. The crankshaft 27 is carried in bear 
ings fixed to the frame of the machine and the crank 
shaft 27 reciprocates the block 41 via a connecting rod 
47, thus providing the reciprocating drive for the grip 
pers. 
The arrangement of the gripper drive is such that the 

grippers are driven by the ram but the use of a crank 
shaft enables the timing of the forward and backward 
movement of the grippers to be slightly delayed relative 
to that of the ram. The main crankshaft driving the ram 
may be 70 in advance. 
The grippers are urged apart by a helical spring 48. 
The fixed gripper, as referred to above, is mounted in 

the block 41, but the movable gripper is mounted on a 
pivotable lever block 49 which is pivoted on a pin 50 
carried by a bracket rigid with the block 41. Thus, the 
movable and fixed jaws both reciprocate simulta 
neously but the movable jaws can be swung on the lever 
block 49 relative to the pivot pin 50. The movable grip 
per is spring urged towards the wire stock and has on its 
rear face a stem 51 slidably mounted in the lever block 
49 and surrounded by spring washers such as Belleville 
washers 52 which provide the spring bias. 
At the end of the lever block 49 which is remote from 

the pivot pin 50, there is a rotatable roller 53 which is 
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6 
adapted to run along a fixed linear cam surface 54 
which controls the movement of the movable gripper 
37 towards and away from the fixed gripper 36 and 
hence controls the gripping and release of the wire for 
the intermittent feeding action. 
The cam surface 54 has two parallel portions linked 

by a ramp 55. The grippers are brought together to grip 
the wire while the roller 53 is on the higher surface of 
the cam 54 and, as the grippers move forwardly carry 
ing the wire stock, the roller 53 runs down the ramp 55 
to the lower profile portion of the cam which immedi 
ately enables the movable gripper 37 to be spring urged 
away from the fixed stripper 36 by the spring 48, thus 
releasing the wire stock. From this, it will be seen that 
the longitudinal position of the ramp 55 predetermines 
the length of the feed travel of the grippers. Adjustment 
means are provided for adjusting this longitudinal posi 
tion of the ramp 55 of the can surface 54. 
The cam 54 is withdrawn completely from the roller 

53 during the time when the bar stock is not being fed 
forwardly and this is achieved by having the cam 54 
pivotally mounted so as to be rockable between a posi 
tion in which it engages the roller 53 and a position in 
which it is completely disengaged from the roller 53. 

Referring particularly to FIGS. 5 and 6, the cam 54 is 
pivotally mounted relative to a shaft 56 and is linked to 
an operating rod 57 so that, at a particular time during 
the operating cycle of the machine, the rod 57 rocks 
the cam 54 into engagement with the roller 53 and at a 
later time the rod 57 rocks the cam away from the rol 
ler. 
The linkage between the operating rod 57 and the 

cam 54 is provided by a further shaft 58 which is 
mounted in brackets 59 from the mounting plate 39. 
The shaft 58 carries a sleeve 60 which is keyed to the 
shaft and has a radially projecting lug 61 which rocks a 
block 62 on which the cam 54 is mounted. The shaft 58 
has a radially extending arm 63 which is pivotally se 
cured at 64 to the operating rod 57. 
The feed of the wire commences when the block 62 

is rocked in one direction to bring the cam 54 against 
the roller 53 and engage the grippers. When the grip 
pers have moved along the cam 54 until the roller has 
run down the ramp 55, this relieves the feed and the 
block 61 is then rocked in the opposite direction to 
fully disengage the grippers so that there will be no drag 
on the wire as the grippers perform their return move 

ent. 

As mentioned above, longitudinal positional adjust 
ment of the cam 54 determines the length of wire fed 
forward with each reciprocation of the grippers. The 
position of the cam 54 is adjusted by axial movement of 
the shaft 56. As referred to, the cam is mounted on a 
block 62 pivoted on the shaft 56 which is itself 
mounted on T-section member 65 movable in an un 
dercut slideway 66. 
The shaft 56 extends to the rear of the machine and 

is formed with a generally square cross-section part 67 
which has rounded corners as shown. At the rearwardly 
extending part of the shaft 56 part thread formations 68 
are provided on these rounded corners and are engaged 
by an internal thread provided on a rotatably mounted 
gear wheel 69 which is held against axial movement. 
Thus, rotation of the gear wheel 69 causes longitudinal 
movement of the shaft 56 and hence positional adjust 
ment of the cam 54 in the longitudinal direction. A 
handwheel 70 rotates a shaft carrying a pinion 71 
which has teeth engaging with the teeth of the gear 
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wheel 69. Thus, the handwheel 70 is used for adjusting 
the longitudinal position of the cam 54. 

It has been described above how the grippers engage 
and disengage the wire stock 35 under the action of the 
operating rod 57. Referring now to FIG. 4 of the draw 
ings, this broadly illustrates how the operating rod 57 is 
controlled from the secondary shaft 27 which runs 
along the far side of the machine as seen in FIGS. 1 and 
2 and which is driven, via bevelled gearing 71, from an 
intermediate drive shaft 72 which can be seen in FIG. 
2. This in turn is driven from the main crankshaft 24 of 
the machine through suitable gearing and also drives 
the secondary shaft 26 briefly referred to above. 
The shaft 27 carries a pair of cams which operate on 

respective followers carried by arms mounted on the 
shaft 73 to produce rocking movement of a lever 74 
which is pivotally connected to the end of the operating 
rod 57 by means of a pivot pin 75. 
The position of the cams on the shaft 27 controls the 

timing of the complete feed mechanism and is set so 
that the grippers are stationary, considered in the axial 
direction of the wire, when they are actuated to grip the 
wire. Thus, the longitudinal cam 54 is rocked into posi 
tion when the connecting rod 47 on the crankshaft 46a 
is at bottom dead centre prior to starting the forward 
travel of the gripper assembly. 
The mechanism generally indicated at 76 in FIG. 4 is 

a known type of manually adjustable arrangement 
which prevents the grippers being engaged or disen 
gaged except at a specific part of the cycle of opera 
tions when the feed is not normally operative, which 
prevents "short' feeding of the wire. 

The cut-off mechanism 

The cut-off mechanism will now be described with 
reference to FIGS. 8 to 15 of the drawings, although 
brief reference may be made to other figures. 
As mentioned above, the cut-off mechanism is gener 

ally indicated at 31 in FIGS. 1 and 2. The wire stock 35 
is fed by the gripper mechanism 30 into a cavity 77 of 
a die block 78, through a brush 79, in the manner 
shown in FIG. 8 of the drawings. 
The die block 78 is shown in more detail in FIG. 15 

and will be seen to include four die cavities 77, each of 
which is fitted with ejector means to be described in 
more detail later, the four die cavities being arranged 
symmetrically about an axis on which the die block can 
rotate. 

The wire stock 35 is fed into a cavity 77 at a cut-off 
station where the wire is severed to leave a blank within 
and projecting from the cavity 77, whereupon the die 
block 78 is indexed around so that the cavity contain 
ing the blank is brought into line with a punch which 
acts on it at a first blow station to form a preliminary 
head. The die block is then further indexed to bring the 
blank to a second blow station where a finishing opera 
tion is carried out and is further indexed to an ejector 
station where the ejector mechanism ejects the headed 
blank from the cavity 77. 
FIG. 1 shows the general layout of the machine and it 

can be seen that the cut-off mechanism 31 id disposed 
at an angle to the vertical and is mounted on a bracket 
81 above the die block which cannot be seen in this fig 
le. 

Reference has already been made to the secondary 
shaft 26 which runs along the nearside of the machine 
as seen in FIGS. 1 and 2 of the drawings and it is this 
secondary shaft which operates the cut-off mechanism. 
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The indexing of the die block 78 is powered from the 
other secondary shaft 27 referred to above and shown 
in FIG. 4 of the drawings. 
The free end of the wire stock 35 passes through the 

bush 79 which is mounted on an outer slide 82 in the 
cut-off assembly 31. Within the outer slide 82, there is 
an inner slide 83 which carried on open knife 84 having 
a curved cutting edge 85 which is of semi-circular 
shape so as to conform to the upper surface of the wire 
35. The knife 84 is free of the wire as the stock is fed 
through the bush 79 into the die cavity 77. 
The action of the cut-off mechanism 31 is such that 

the inner slide 83 is forced downwardly and the outer 
slide 82 is resiliently urged somewhat upwardly so that 
the knife 84 severs the wire stock 35 which is con 
strained by the bush 79 and is supported during the cut 
ting operation. 

In this way, the open knife 84 can be used to give a 
clean cut-off edge and, because the knife is kept free 
from the wire except during the actual cut-off opera 
tion, there is no tendency for the wire to become 
scratched or marked by the knife as it is fed into the die 
cavity 77. The cut-off edge of the wire is therefore 
sharp and, since the wire does not flex away from the 
knife during cutting, the edge is also square with re 
spect to the axis of the wire. It will be appreciated that, 
although the bush 79 is urged somewhat upwardly, the 
forces exerted on the wire held therein are not suffi 
cient to exceed the elastic limit of the wire so that it suf 
fers no permanent deformation. 
The cut-off action is operated by means of a toggle 

mechanism 86 which is extended by an operating rod 
87, the position of which relative to the rest of the ma 
chine can be seen from FIG. 2. 
Considering the cut-off mechanism 31 in more detail, 

the mechanism is housed in a housing 88 of generally 
channel section, the front of which is closed by a plate 
89, and the channel section interior of which serves to 
mount the slides 82 and 83. 
The slide 82 is normally urged downwardly by a 

spring 90 which is housed in a bore in the upper part of 
the housing 88. The bore also accommodates a 
threaded stud 91 which can be used initially to adjust 
the normal position of the slide 82 and hence the bush 
79 relative to the wire stock 35 so that the bush is ini 
tially aligned with the die cavity. 
The toggle mechanism 86 comprises a pair of links 92 

and 93 which are pivoted together and the region of the 
pivotal connection is mounted in a slide 94 which 
moves transversely under the action of the operating 
rod 87. It will be seen that the travel of the toggle arms 
is limited on the one side by the interior of the housing 
at 95 and on the otherside by the portion 96 of the slide 
which prevents the toggle mechanism 86 from going 
over dead centre. 
The lower toggle link 92 acts on the inner slide 83 

and the member carrying the surface 96 has a shoulder 
97 which urges upwardly a portion 98 of the upper end 
of the outer slide 82, against the action of the spring so 
as to pull the bush upwardly. 
The operating rod 87 is pivotally linked to the upper 

end of a rocking lever 99 carried in bearings on a fixed 
mounting bracket 100. An integral extension 101 of the 
rocking lever 99 carries a cam roller 102 whilst a fur 
ther cam roller 103 is carried by the rocking lever 99. 
These two rollers 102 and 103 are acted upon by a pair 
of cams on the shaft 26 to cause timed rocking move 
ment of the lever 99 back and forth and hence to cause 
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the operating rod to be moved generally longitudinally 
to operate the toggle mechanism 86. 

Adjustment of the cut-off mechanism 
Clearly, it is essential that the position of the cut-off 

mechanism can be adjustable, both to line up the knife 
with the wire stock initially and to enable variation to 
be made in the length of the blanks to be cut-off. 
The cut-off mechanism is mounted on an overhang 

ing arm 104 of the bracket 81. The bracket 81 has a 
base which is mounted in a dovetail slideway compris 
ing a pair of generally parallel undercut members 105 
and 106 are secured to the machine housing. The part 
105 is fixed in position but the part 106 is slightly raised 
above the level of the machine housing so as to have a 
wedging action to ensure that the bracket 81 is firmly 
secured in position. The whole cut-off assembly can 
therefore be slid in a direction perpendicular to the 
plane of the paper as seen in FIG. 12 by slackening off 
the bolts which hold the bracket 81 in position and 
moving the bracket along the undercut slideway. 
This movement of the cut-off mechanism enable it to 

be moved closer to or further away from the face of the 
die block so as to cut shorter or longer blanks are re 
quired. Suitable gearing (not shown) enables the slid 
ing movement of the bracket to be carried out. 
An adjusting handle 107 acts on a clamping nut en 

gaging a fixed stud which can be used to clamp down 
the movable guide 106 to temporarily hold the bracket 
in position so that the setting can be checked during ad 
justment. 
The bracket 81 can also be adjusted somewhat from 

side to side in the direction of the arrows 08 in FIG. 
12. The mechanism for making this adjustment is 
shown in FIG. 4 which shows the horizontal base 109 
of the bracket 81 and shows a downwardly projecting 
rib 110 which engages a transverse slot extending 
across the dovetailed base 112 by which the bracket is 
secured to the machine housing. 
The dovetailed base 112 carries the base part 109 

which is attached thereto by means of bolts 113 passing 
through clearance holes in the base member 109. 
The transverse groove 111 acts as a slideway in which 

the rib 10 can slide so as to allow the body of the 
bracket to be moved slightly from side to side relative 
to the dovetailed slideway 112. Movement is carried 
out by slackening the clamping bolts 113 and rotating 
the bush 14 so that this eccentric bush moves the base 
part 109 in a transverse direction as shown by the ar 
rows (98. 
Additionally, the cut-off mechanism 31 can be 

moved towards and away from the central axis of the 
die block in the direction of the arrows 15 to enable 
access to be had to the die block when required. The 
cut-off mechanism 31 is moved by the arrangement 
shown in FIG. 13 of the drawings, in which an adjusting 
screw 16, captively mounted in the arm 104 of the 
bracket 8 is rotated by means of a handwheel 17. 
The adjusting screw 16 has threaded engagement at 
117a with the top of the housing 88 so that rotation of 
the handwheel 17 in the appropriate direction causes 
outward or inward movement of the housing 88 relative 
to the arm 04. 

The die indexing mechanism 
Referring firstly to FIGS. 8 and 9 of the drawings, the 

die block 78 is rotated or indexed step by step to four 
circumferential positions and, considering one of the 

5 

O 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
four die cavities of the die block 78, the four indexing 
steps bring each particular die cavity from the cut-off 
station to a first blow station, followed by a second 
blow station, followed by an ejector station, the final 
rotational step returning the die cavity to the cut-off 
station. 
The indexing is carried out by a generally known 

form of indexing mechanism generally indicated at 
118. The die block is mounted for step by step rotation 
about the axis 19 of a shaft which is carried in bear 
ings in the frame of the machine and an indexing cam 
follower 120 is also mounted on the shaft about the 
same axis, this cam follower having a number of pro 
jecting rollers 21, eight such rollers being provided in 
the example shown in FIG. 9. 
The rollers 121 co-operate with a worm 122 which is 

mounted upon a rotatable camshaft 28 briefly referred 
to above in the description of the general layout of the 
apparatus. This camshaft 28 is driven from the second 
ary drive shaft 27. 

The ejector mechanism 
Referring to FIGS. 1 and 2 and 15 to 17 of the draw 

ings, the ejector mechanism for ejecting finished 
headed blanks from the die block will now be de 
scribed. It will be appreciated that, since each die cav 
ity is adapted to be moved through all the stations of 
the machine from the cut-off station to the ejection sta 
tion that each of these die cavities must have identical 
ejector means but that only one of the ejector means 
will operate at each cycle of the machine, this being the 
means associated with the cavity which is, at that time, 
at the ejector station. 
The ejector mechanism is generally indicated at 32 in 

FIGS. 1 and 2 of the drawings and is operated by means 
of a generally vertically disposed shaft 29 which has 
been briefly referred to above and which carries vari 
ous cams as seen in FIG. 2 and FIG. 16 of the drawings. 

In some respects, the ejector mechanism is conven 
tional in that each die cavity 77 has an individual ejec 
tor pin 123 which abuts the forward end of an ejector 
rod 24 and is normally urged rearwardly so as to en 
able access to the die cavity 77, by means of a coiled 
spring 125. When ejection is to take place, a lever 126 
presses on the end of the ejector rod 124 and forces the 
pin through the cavity 77, thereby ejecting the headed 
blank from the cavity. The pin 123 must be arranged so 
that, at no time during the ejection cycle does it project 
beyond the forward face 127 of the die block. Further 
more, since each die 77 has an identical ejector means, 
any adjustments which are made to the ejector means 
of one die cavity must also be made to those of the 
other die cavities, to ensure that the blanks produced 
by different cavities do not vary. 
Adjustment may be required if it is desired to pro 

duce a headed blank of a different length because the 
ejector pin 123 supports the rear end of the blank dur 
ing the heading operation and consequently the posi 
tion of the pin 123 in the normal non-operative position 
of the ejector means determines the length of blank 
which is housed within the die cavity 77. 
The die cavity and ejector arrangement will now be 

described in somewhat more detail. The die block gen 
erally indicated at 78 comprises a ring 128 and houses 
four identical dies 77 of generally conventional form. 
Each die is cylindrical but has a tapered flat surface 
129 along one side, the dies being arranged in the ring 
128 in such a way that the four flat surfaces are pres 
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ented inwardly towards the axis 130. A four sided split 
tapered wedge 131 is positioned between the surfaces 
129 of the dies and is held in tight wedging engagement 
with the dies by a clamping bolt 132 secured to the die 
shaft. The clamping bolt 132 has an integral collar 133 
which provides a shoulder against which the tapered 
wedge 131 abuts and this enables the entire wedge as 
sembly to be removed from the die block readily so as 
to enable the dies to be replaced when necessary. The 
four sided wedge 131 is made in two pieces for easy as 
sembly and also to provide a firm grip on all the dies. 
By using the wedging arrangement described above, it 
is possible to accommodate marginal size differences 
between the dies as a result of manufacturing toler 
a CCS. 

The ring 128 is secured in position by means of 
screws 134 and is fixed with respect to the die indexing 
shaft. 

The rear ends of the four ejector rods 124 referred to 
above are supported at their rear ends in a common 
mounting which comprises a single thrust ring 135 
fixed in the forward end of a housing 136 which is ad 
justable axially in a generally cylindrical part of the ma 
chine frame 19. 
Each ejector rod is slidably mounted in an individual 

bush 137 which has an external screw thread engaging 
with the thrust ring 135 and has an adjustable locking 
nut 138. The forward end of the bush 137 is engaged by 
an integral collar 139 on the ejector rod 124 and is held 
against the collar by the coiled spring 125 which tends 
to urge the ejector rod rearwardly. Thus, adjustment of 
the position of the sleeve 137 by slackening of the lock 
nut 138 and rotation of the threaded sleeve enables 
each ejector rod to be individually positioned during 
the initial setting up of the machine. 
However, in order to avoid having to carry out indi 

vidual adjustments of the ejector rods during normal 
running of the machine, when perhaps it is desired to 
change the length of the blank to be headed, the rods 
can also be adjusted in position by a single common ad 
justment mechanism. 

In order to adjust the position of all the ejector rods 
124, the position of the housing 136 is adjusted relative 
to the frame member 19. 
The forward end of the housing 136 has an external 

screw thread 140 which engages with an internal screw 
thread provided on a ring gear 141. The ring gear has 
teeth 142 which engage with a worm 143 which can be 
rotated by means of a handwheel 144 which can be 
seen in FIGS. 1 and 2 of the drawings. 
When the position of the housing 136 is altered, a 

corresponding alteration is made in the position of the 
head 145 of the ejector backing screw 146 which pro 
vides a back stop for movement of the upper end of the 
ejector rod operating lever 126. It will be seen that the 
backing screw 146 can also be adjusted relative to the 
housing 136 during initial setting of the mechanism 
without needing readjustment. 

Operation of the ejector mechanism 
The operating mechanism is generally similar to that 

described in our British Patent Specification No. 
674,173, to which reference should be made for a de 
tailed explanation of the principal of operation of the 
ejector system. 
The shaft 29 which has already been referred to 

carries a pair of cams 147, only one of which can be 
seen in FIG. 16 of the drawings. Rotation of the shaft 
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29 causes the cams to co-operate with a pair of follower 
rollers i48 and 149 provided on the arms of a bell 
crank lever which is pivoted at 150. 
The bell crank lever is generally indicated at 15 and 

is in fact a composite assembly and carries a curved 
track 152 along which a further roller 153 may travel. 
The track 152 has a centre of curvature which lies on 
the axis of the ejector lever 126 when the system is at 
rest, as shown in FIG. 16 of the drawings, with the ejec 
tor lever against the back stop 145. 
The roller 153 is provided on an outwardly extending 

arm of a four part linkage which forms a variable veloc 
ity ratio mechanism. The ejector lever 126 has an inte 
gral portion 156 and is pivoted about an axis 154. A 
further composite lever 155 which is of generally 
cranked shape is also pivoted at 154, one limb of the 
crank shaped lever extending in the same direction as 
the ejector lever 126 and the composite formation of 
the lever 155 being such that the ejector lever 126 is 
sandwiched between a pair of members forming said 
limb. The other limb of the cranked composite lever 
155 extends in a direction away from the inclined inte 
gral portion 156 of the ejector lever. The limb 155 and 
the portion 156 form two sides of a parallelogram type 
linkage and are joined by a solid link 158 and a further 
side link 159, an outwardly extending part of which 
carries the above-mentioned roller 151. The opposite 
end of the side link 159 has a spring 162 attached at 
161 so as to bias the link in one direction, thereby hold 
ing the roller 151 on the track 152. A safety mechanism 
160 is incorporated which includes a breaker bolt hav 
ing a reduced cross-section portion which will break in 
the event of serious overload of the ejector mechanism, 
for example if one part of the mechanism were to jam. 
This safety mechanism 160 can be connected to any 
suitable control switching to stop the machine if the 
bolt breaks due to overload. 
During setting of the longitudinal position of the ejec 

tor rods by the means described above, the position of 
the stop 145 is varied and hence the starting position of 
the ejector rod 126 is varied. The composite cranked 
lever has its upper limb parallel with the ejector lever 
so that adjustment of the position of one also adjusts 
the position of the other. However, the pivot 157 is 
fixed relative to the body of the machine and so the ad 
justment of the initial setting of the ejector lever 126 
and the composite cranked lever 155 also adjusts the 
starting position of the roller 153 relative to the track. 

Rotation of the shaft 29 causes the bell crank lever 
151 to be positively rocked about the pivot point 150 
and the roller 153 transmits the movement of the bell 
crank lever 51 to the parallelogram linkage to rock 
the ejector lever forwardly and carry out an ejection 
operation. The spacing between the roller 153 and the 
pivot point 150 determines the distance through which 
the side link 159 is pushed when the bell crank lever 
rocks upwardly as shown in FIG. 16 and hence deter 
mines the angle through which the part 156 is pivoted 
which is of course the same as the angle through which 
the ejector rod 126 itself is pivoted since the portion 
156 is integral with the main ejector rod. 
Thus, for setting the ejector lever, the position of the 

stop 145 is varied and this alters the point along the 
curved track 152 at which the roller 153 makes 
contact. When the bell crank lever is rocked anti 
clockwise as seen in FIG. 16, the spacing between the 
roller 153 and pivot point 150 determines the amount 
of distortion of the parallelogram linkage and hence the 



3,919,874 
13 

amount of forward travel of the upper end of the ejec 
tor lever 126. The greater the preset distance between 
the pivot point 150 and the roller 153, the smaller the 
mechanical advantage associated with the bell crank 
lever 151 and hence the further the ejector lever 126 is 
moved forwardly. Conversely, when the roller 153 is 
very close to the pivot point 150, that is when the stop 
145 has been set at a position further to the right as 
seen in FIG. 16, the greater the mechanical advantage 
associated with the bell crank lever acting on the roller 
153 and hence the shorter the forward travel of the 
ejector rod 126. 
The overall effect is that the ejector rod 126 under 

goes a shorter forward travel during the ejector opera 
tion when the ejector rods are set in a forward position 
for the use of short blanks, compared with the case 
where the ejector rods are set further back (to the left 
in FIG. 16) in which case the ejector rod 126 moves 
through a longer forward travel during ejection. The 
ejector pin in each case pushed forwardly by the ejec 
tor lever 126 by exactly the correct amount to eject the 
blank from the die without leaving the ejector pin pro 
jecting from the mouth of the die and this is automati 
cally ensured by the positioning of the ejector rods by 
movement of the housing 136, without any separate ad 
justment of the ejector operating mechanism taking 
place. 
Headed blanks ejecting from successive dies at the 

ejector station are removed from the machine by being 
sent down an ejection chute (not shown) to suitable 
collection means. 

All the thrust transmitted to the ejector pin 123 dur 
ing the carrying out of the heading operation on a blank 
in the die cavity 77 is transmitted through the ejector 
rod 124 to the shoulder 139 and hence through the 
sleeve 137 to the thrust ring 135. 

I claim: 
1. A heading machine for producing headed blanks 

from wire, the machine comprising: 
a fixed frame; 
a ram reciprocable in the frame; 
a punch carried by the ram; 
a die block rotatably mounted on the frame and hav 

ing a plurality of die cavities capable of being in 
dexed between a plurality of stations including a 
cut-off station and a blow station; 

feed means for feeding the wire stock intermittently 
directly into a die cavity positioned at the cut-off 
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and grip the wire over a substantial length thereof 
and mounted on a block drivable slidably in a di 
rection longitudinally of the fixed frame by drive 
means, one gripper means being secured to a lever 
pivoted on said block and being resiliently biased 
away from the other gripper means, the feed means 
also including a cam member having a longitudinal 
cam face comprising a pair of spaced planar sur 
faces generally parallel to the direction of feed of 
the wire stock and a ramp between the planar sur 
faces, the lever having a part adapted to co-operate 
with the cam face, whereby, as the block is moved 
forwardly by the drive means, the cam urges the 
lever and hence said one gripper means against the 
resilient bias towards the other gripper means until 
said co-operating part contacts the ramp where 
upon said one gripper means is resiliently urged 
away from the other gripper means by the resilient 
biasing means; 

and a cut-off mechanism being provided adjacent the 
cut-off station and acting upon the wire stock to 
sever a blank therefrom. 

2. A heading machine according to claim 1 wherein 
the wire cut-off mechanism comprises, in combination, 
a wire supporting bush through which the wire is freely 
fed and which is located adjacent the die at the cut-off 
station, and an open knife located between the bush 
and the die and spaced from the face of the die, opera 
tion of the cut-off mechanism urging the knife and the 
bush in opposed directions to sever the wire stock and 
leave a blank in the die with a portion of the blank pro 
jecting from the die. 

3. A heading machine according to claim 1 wherein 
said shaft carrying the cam is slidably supported in the 
machine and is provided with means for adjusting its 
position in a longitudinal direction relative to the direc 
tion of travel of the gripper means whereby the position 
of the ramp may be adjusted to adjust the length of for 
ward feed of wire stock by the gripper means. 

4. A heading machine according to claim 1 wherein 
an ejector mechanism is associated with the die assem 
bly, each die having a respective ejector rod, each ejec 
tor rod being slidably mounted in a common mounting 
member and being spring urged rearwardly to bring a 
fixed projection on the rod into load transmitting rela 
tionship with the mounting member, the mounting 
member being capable of fore and aft rectilinear ad 
justment relative to the die block into which the ejector 

station, the feed means comprising a pair of op-50 rods extend. 
posed linear gripper means which cam embrace 
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